Down syndrome (DS) is the most frequent genetic cause of intellectual disability, with DS patients displaying low intelligence quotient, learning deficits, and memory impairment particularly in hippocampus-related functions. Trisomic mouse models of DS reproduce the main cognitive disabilities of the human syndrome. In particular, Ts65Dn mice show impaired synaptic plasticity (i.e., long-term potentiation, LTP) as well as learning and memory deficits. Increased GABAergic transmission through Cl --permeable GABA A receptors (GABA A R) largely determines these deficits in DS mice. Indeed, LTP and cognitive impairment can be rescued reducing the magnitude of GABA-mediated signaling by treatment with GABA A R antagonists. Nevertheless, the efficacy of GABAergic transmission has never been directly assessed in DS. Here, we show that GABAergic signaling is mostly excitatory rather than inhibitory and the reversal potential for GABA A -driven Cl − currents (E Cl ) is depolarized in hippocampi from adult DS mice. Accordingly, expression of cation/Cl − importer NKCC1 is increased in the hippocampus of trisomic mice and DS patients. Notably, NKCC1 inhibition by the FDA-approved drug bumetanide restores E Cl , synaptic plasticity and hippocampus-dependent learning and memory in DS mice. Our findings demonstrate that GABA is overall excitatory in DS adult mice, and identify a new and safe therapeutic approach to rescue cognitive disabilities of DS patients. Rat maternal immune challenge with lipopolysaccharide (LPS) led to an early disturbance of glutamatergic synaptic plasticity in the hippocampus of male offspring (Lanté et al., 2007(Lanté et al., , 2008. This was evidenced by a premature loss of the ability to exhibit long-term depression (LTD) (Escobar et al., 2011), which occurred between the second and the third postnatal weeks instead of after the first postnatal month. We hypothesized this would be related to GABAergic system deficiency.
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Sprague Dawley rats received either 500 g kg −1 LPS or 2 ml kg −1 isotonic saline ip on gestational day 19. Male offspring's hippocampus was studied between postnatal days 12-25. GABAergic interneuron density was determined by stereology. GABAergic
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